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更好地理解细胞坏死信号通路建立了基础。这三篇报道揭示了 RIP3 和 RIP1 组成
的坏死复合体在细胞坏死通路中扮演了至关重要的角色。但是，这一细胞坏死复
合体诱导细胞坏死的具体机制却仍不清楚。 
本文发现在 TNF-α 诱导的细胞坏死通路中，RIP3 参与了两个顺序形成的蛋
白复合体。首先形成的蛋白复合体由 RIP3 和 RIP1 组成，这一复合体对于随后形
成的复合体是必需的。在这一复合体中，RIP3 增强了 RIP1 的 K48 聚泛素化修饰， 
RIP1 的泛素化修饰对于细胞坏死过程不是主要作用。RIP3 的赖氨酸残基 202 位
也可以被 K63 聚泛素化修饰，这一泛素化修饰不参与细胞坏死通路。重要的是
RIP3 通过自身的 RHIM 结构域形成同源二聚体，这一同源二聚体的形成对于
RIP3依赖的细胞坏死是必需的。随后形成的蛋白复合体由RIP3和下游底物组成， 
RIP3 与下游底物 GLUL 的结合也同样需要 RHIM 结构域，而 RIP3 与其他两个
下游底物结合则依赖于 RIP3 的氨基端 1-292。 





















Death receptor induced necrosis is a physiologically relevant form of caspase 
independent cell death whose molecular regulation has been poorly understood for a 
long time. Findings recently reported make an important contribution to the 
understanding of necroptotic signaling by describing an essential role for RIP1/RIP3 
necrosome in the decision between necropotosis and survival when apoptotic 
signaling is blocked, but it remains unclear how this necrosome induces necrosis. 
The work presented here indicated that RIP3 is involved in two sequential 
signaling complexes induced by TNF-α. The initial complex consists of RIP1 and 
RIP3, this complex is critical for the next complex. In this complex, RIP3 enhances 
K48-linked polyubiquitination of RIP1, but ubiquitination of RIP1 is not essential for 
TNF-α-induced necrosis. RIP3 is K63-poly-ubiquitinated at K202, but K63-linked 
polyubiquitinaton of RIP3 is not required for TNF-α-induced necrosis. The interesting 
thing is RIP3 homodimerization depend on the RHIM domain, and the 
homodimerization of RIP3 is essential for RIP3 dependent necrosis. The other 
complex consists of RIP3 and substrates. In this complex, RHIM domain is also 
required for the interaction between RIP3 and GLUL, which is a known substrate of 
RIP3, whereas aa 1-292 of RIP3 is required for the interaction between RIP3 and 
PYGL or GLUD1, which are the other known subtrates of RIP3. 
In this thesis, we study on function of RIP3/substrates and RIP1 in necrosis, and  
provide new thoughts to understand the necroptotic signaling pathway. 
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图 1.1  RIP 激酶家族结构模式图 
Fig. 1.1  Domain organization of the RIP kinase family 
（by Zhang, 2010） 
RIP1 和 RIP3 在结构上很相似，除了都具有该家族的激酶结构域外，它们还













Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
